Enteroviruses are among the most common viruses infecting humans and cause a wide spectrum of illnesses, with clinical manifestations ranging from a mild febrile illness to severe complications such as myocarditis, hepatitis, and encephalitis (41) . Human enteroviruses (HEVs) belong to the genus Enterovirus, family Picornaviridae, and have originally consisted of polioviruses (PVs), coxsackie A viruses (CVAs), coxsackie B viruses (CVBs), echoviruses, and the numbered enteroviruses (22) . These viruses are divided into four species, HEV-A, HEV-B, HEV-C (including poliovirus), and HEV-D, on the basis of the phylogenetic properties of the viruses (3, 13, 35) . HEV-A is comprised of 12 conventional serotypes, including CVA2 to CVA8, CVA10, CVA12, CVA14, CVA16, and enterovirus 71 (EV71), and newly identified viruses (EV76 and EV89 to EV92) that are most closely related to simian enteroviruses (27) .
The genome of HEV is a single-stranded, positive-sense RNA of approximately 7.4 kb which consists of a long single open reading frame flanked by 5Ј and 3Ј untranslated regions (UTRs) and encodes a polyprotein that is cleaved by viral proteases into the mature viral capsid proteins P1 (VP4, VP2, VP3, and VP1) and noncapsid proteins P2 and P3 (2A to 2C and 3A to 3D, respectively) (28) . The VP1 sequence contains serotype-specific information that can be used for virus identification. Further, the complete or partial VP1 sequence has been employed widely in molecular epidemiological studies of enterovirus disease outbreaks (4, 25, 26 ). An important property of enteroviruses is their ability to undergo extensive genetic recombination that represents another mechanism, together with viral polymerase-generated mutations, through which these viruses generate genetic diversity and evolve. Recombination in enteroviruses was first described in 1962 (10, 17) , and since then numerous studies have demonstrated that recombination is a significant and relatively frequent event in circulating enteroviruses and that genetic exchanges could occur both within a given serotype and between different serotypes (28, 39, 50) .
Hand, foot, and mouth disease (HFMD) is a common contagious disease among children and occurs worldwide sporadically and in epidemics. In the past 3 years, there has been a large outbreak of HFMD every year in China, each involving more than 500,000 cases and an increasing number of neurologic symptoms and deaths reported (published on the website of the Ministry of Health of China). Thus, HFMD has become a significant issue in public health.
HFMD is caused by enterovirus infections, particularly by viruses in the HEV-A species (42, 48) . Molecular epidemiology studies have demonstrated that a number of HEV-A viruses of the same or different serotypes cocirculate during outbreaks, and mixed infections with two or three serotypes in the same individual are common (1, 2, 19, 49, 53) . Research focused on EV71 has been conducted widely due to its association with severe HFMD; however, much less attention has been paid to cocirculating non-EV71 HEV-A strains, though it is known that other HEV-A strains also cause HFMD outbreaks (2, 31) and that cocirculation of viruses during outbreaks facilitates recombination of viruses (1, 12, 14, 30, 51) . Similar to previous studies (7, 46) , molecular epidemiology studies of HFMD that we conducted in China revealed that a relatively high proportion of HFMD patients were positive for non-EV71 or CVA16 HEVs, in particular, for CVA2, CVA4, CVA5, and CVA10 (not published), and these viruses may play an important role in the evolution of enteroviruses associated with HFMD. While full-length genome sequences for all HEV-A prototype strains that were isolated in as early as the 1950s from the United States are available, no new genome sequences of a modern HEV-A strain have been reported so far (29) . Therefore, determination of the genetic changes to the genome over time has not been described. Further, global phylogenetic analyses of CVA2, CVA4, CVA5, and CVA10 strains are limited because few sequences from these genotypes are available in GenBank (40, 45, 47) .
In this study, we present four new full-length genome sequences of modern HEV-A strains, CVA2/SD/CHN/09 (A2SD09), CVA4/SZ/CHN/09 (A4SZ09), CVA5/SD/CHN/09 (A5SD09), and CVA10/SD/CHN/09 (A10SD09), which represent enterovirus serotypes CVA2, CVA4, CVA5, and CVA10, respectively. These viruses were isolated from throat swab specimens of HFMD patients during the 2009 outbreak in China. Full-genome comparison of the four modern strains with all prototype strains of human enterovirus A was conducted. Finally, the phylogenetic relationships of the four isolates with other homotypic isolates based on the 3Ј end of the VP1 sequence were analyzed.
MATERIALS AND METHODS
Enterovirus isolation and RNA extraction. According to a standard WHO protocol (44) , coxsackievirus strains A2SD09, A4SZ09, A5SD09, and A10SD09 were isolated in 2009 from throat swab specimens obtained from HFMD patients positive for CVA2, CVA4, CVA5, and CVA10, respectively, using RD and Vero cells. Identification of patient strains was performed by reverse transcriptionseminested PCR (RT-snPCR) (23) . As described in a previous study (16) , to avoid viral mixtures, serially diluted samples were prepared and inoculated into cells in 96-well plates, and the most dilute sample that produced a cytopathic effect (CPE) was expanded. The virus serotypes were confirmed using RTsnPCR with primer pair 292-222, as described previously (23) , and viral mixtures were excluded by sequencing the VP1 and 3D genome regions of individual clones, using a TA cloning kit (Invitrogen, Carlsbad, CA) (18) . These regions were amplified with primer pairs 292-222 and rpol 1s-rpol 1a (5), respectively. Viral RNA was extracted from 140 l cell culture supernatant using RNeasy minikits (Qiagen, Valencia, CA) and stored at Ϫ80°C.
Complete genome amplification and sequencing. Overlapping fragments covering each viral genome were amplified using a one-step RT-PCR kit (Qiagen), and specific primers were designed on the basis of available genome sequences of the prototype strains, CVA2 Fleetwood (CVA2F, GenBank accession number AY421760), CVA4 High Point (CVA4H, GenBank accession number AY421762), CVA5 Swartz (CVA5S, GenBank accession number AY421763), and CVA10 Kowalik (CVA10K, GenBank accession number AY421767) (see Tables S1 to S4 in the supplemental material). To fill the gaps between the initial PCR products, additional primers were designed on the basis of the preliminary sequences. The one-step RT-PCR mixture for each tube consisted of 5 l viral RNA, 1 l of each primer (25 pmol/l), 10 l 5ϫ RT-PCR buffer, 2 l deoxynucleoside triphosphate mix (10 mM each), 2 l One-Step RT-PCR enzyme mix, and 29 l nuclease-free water up to a final volume of 50 l/tube. One-step RT-PCR was performed under the following conditions: 30 min at 50°C and 15 min at 95°C, followed by a total of 35 cycles of 30 s at 95°C, 30 s at 55°C, and 0.5 to 3 min at 72°C. The synthesis of cDNA for 3Ј rapid amplification of cDNA ends (3Ј RACE) was performed as previously described (6) . The PCR products were purified for sequencing using a QIAquick PCR purification kit (Qiagen). Both strands were sequenced by automated methods, using fluorescent dideoxy-chain terminators (Applied Biosystems, Foster City, CA).
Sequence analysis. The sequenced DNA fragments were evaluated and assembled into a complete genome. Pair-wise sequence identities among the nucleotide and deduced amino acid sequences for all of the HEV-A serotypes were calculated using the MegAlign program in the Lasergene software package, version 7.2 (DNAStar, Inc., Madison, WI). Nucleotide sequences and deduced amino acid sequences were aligned using the TCoffee package (24, 38) . Alignments were checked manually using JalView, version 2.6.1 (43) .
Nucleotide substitution models to obtain the best fit for the data were then justified using jModeltest, version 0.1.1 (33) . According to the Akaike information criterion (AIC), comparisons of model likelihoods were most favorable to the global time reversible (GTR) nucleotide substitution model with a proportion of invariant sites (ϩI) and gamma-distributed (ϩG) rate heterogeneity (GTRϩIϩG). The phylogenetic analyses were conducted in a maximum likelihood (ML) framework under the appropriate model (GTRϩIϩG) of nucleotide substitution with four of the substitution rate categories using the program PhyML, version 3.0 (9). The initial tree was determined using the BioNJ program, and the nearest-neighbor interchange (NNI) of the tree search was used. Support for the ML trees was assessed by 1,000 bootstrap replicates.
The full-length genome sequences of strains A2SD09, A4SZ09, A5SD09, and A10SD09 were aligned with 12 prototype sequences of HEV-A using TCoffee, and then similarity plots depicting the relationships among the aligned sequences were generated using SimPlot, version 3.2, software (21) . Similarity was calculated in each window of 400 nucleotides (nt) by the F84 (Felsenstein, 1984) distance model with a transition-transversion ratio of 10. The window was successively advanced along the genome alignment in 30-nt increments. For bootscanning analyses, the neighbor-joining algorithm was run with 100 pseudoreplicates. Signals of 70% or more of the observed permuted trees indicate potential recombination events. Further, a model-based approach, the genetic algorithms for recombination detection (GARD) method (15, 32, 34) , was employed to search for putative breakpoints delimiting sequence regions possessing distinct phylogenies. GARD analyses were implemented via the DataMonkey program (http://www.datamonkey.org/GARD/) using the multiple breakpoint detection method. Support for recombination is reflected by changes in the goodness of fit between nonrecombinant and recombinant models, as assessed by the AIC. The Shimodaira-Hasegawa (SH) test was applied to verify whether adjacent sequence fragments yield statistically different tree topologies with sequential scaling for multiple tests using the Bonferroni correction method (11) .
Nucleotide sequence accession numbers. The sequences described here have been deposited in the GenBank sequence database, and the GenBank accession numbers are HQ728259 to HQ728262. The GenBank accession numbers of the sequences used in the phylogenetic analyses are provided in the legends to 
RESULTS
Coxsackievirus strains CVA2, CVA4, CVA5, and CVA10 were isolated from HFMD patients during the 2009 outbreak in China. Full genomes for each of the four serotypes (A2SD09, A4SZ09, A5SD09, and A10SD09) were completed. Pair-wise sequence comparison phylogenetic, Simplot, and GARD analyses were carried out to investigate the genomic and phylogenetic properties of the newly sequenced genomes.
Genome feature. The completed genome sequences for strains A2SD09, A4SZ09, A5SD09, and A10SD09 were found to have a typical enterovirus genome organization (see Tables  S5 to S8 in the supplemental material). The genome length for A4SZ09 was identical to that of the prototype CVA4H strain, while the genome lengths for A2SD09, A5SD09, and A10SD09 VOL. 49, 2011 RECOMBINATION OF HUMAN ENTEROVIRUS A 2427 were 1, 6, and 3 nt longer, respectively, than those of the corresponding prototype virus genomes. All of these differences resulted from insertion or deletion in the 5Ј UTR regions. Amino acid sequence identity of complete VP1 sequences between A2SD09 and CVA2F was 96.2%, that between A4SZ09 and CVA4H was 97.6%, that between A5SD09 and CVA5S was 96.1%, and that A10SD09 and CVA10S was 94.1%, which confirmed the serotype of the corresponding virus. A comprehensive comparison of amino acid sequence identities between the four newly sequenced viruses and the corresponding prototype strains and other HEV-A viruses is shown in Table 1 . We found that the overall capsid protein sequences and sequences of the individual mature proteins, VP4 to VP1, were highly conserved within a serotype and had at least 95.2% amino acid sequence identity between homotypic viruses. This level of homology was higher than the Ͻ85.5% amino acid sequence identity observed for viruses of different serotypes. In the noncapsid region, the sequences of the four new viruses and all other HEV-A viruses analyzed were almost equidistant from each other and did not cluster with regard to serotypes. Further, amino acid sequence similarities between different serotypes for the noncapsid region were much higher than similarities seen for the capsid region. Interestingly, in the P2 and P3 regions, the amino acid sequence identities between the A2SD09 and A4SZ09 strains were 98.3% and 98.1%, respectively, which are higher than the sequence identities between each virus and its corresponding serotype prototype strain. Similarly, in the P2 and P3 regions, the amino acid sequence identities between A5SD09 and A10SD09 were 98.1% and 96.6%, respectively, which are higher than the sequence identities between each virus and its corresponding prototype strain. The 5Ј UTR sequence of the four 2009 coxsackieviruses and other HEV-A viruses were closely related to one another and to the representative viruses of HEV-B, with more than 85.8% nucleotide acid sequence identity. The 3Ј UTR sequences of the four 2009 viruses analyzed were similar to those of the other HEV-A viruses and more than 75.2% identical to each other but less than 52.4% identical to representatives of other HEV species.
Phylogenetic and recombination analysis of the four 2009 HEV-A strains and other HEV-A genomes. To investigate the genetic relationship between the four CVs and the prototype HEV-A strains available in GenBank, phylogenetic trees based on the P1 or P3 region of the genome were constructed (Fig. 1) . In the P1 capsid-coding region, A2SD09, A4SZ09, A5SD09, and A10SD09 all clustered with their corresponding prototype strains, CVA2F, CVA4H, CVA5S, and CVA10K, respectively, with strong bootstrap support, as was also the case for each of the individual mature proteins (VP1 to VP4) derived from the P1 region, which agrees well with the pair-wise amino acid sequence identities and reconfirms the serotype of each virus. However, the phylogenetic relationships of the viruses were different with respect to different positions in the genome. In the P3 region, including the 3D region, we observed that the A2SD09 and A4SZ09 clustered together separately from a cluster of A5SD09 and A10SD09, and both independent clusters had strong bootstrap support. The observed differences in the phylogenetic tree topologies between the capsid and the noncapsid regions indicate that recombination might have occurred during the evolution of these viruses.
Next, the genome sequences of the four 2009 viruses and all available HEV-A prototype strains were analyzed with Simplot software, using each of the viruses in turn as the query sequence (Fig. 2) . Similarity plot analyses demonstrated that A2SD09, A4SZ09, A5SD09, and A10SD09 showed the highest degree of similarity to their respective prototype strains in the a Nucleotide acid sequence identities between the coxsackievirus strains and prototype strains of HEV-A.
capsid region, but in the noncapsid region, A2SD09 and A4SZ09 were most similar to each other, with approximately 95% nucleotide acid identity ( Fig. 2a and c) . Similarly, A5SD09 and A10SD09 noncapsid region sequences were most similar to each other and more distantly related to their respective prototype strains ( Fig. 2e and g ). Subsequent bootscan analyses indicated possible recombination events. A2SD09 and A4SZ09 were most closely related to Bootstrap values (the percentage of 1,000 pseudoreplicate data sets) lower than 70% are not shown for clarity. Each of the trees includes a representative (CVB1, poliovirus, and EV70) of each of the other three human enterovirus species (HEV-B, -C, and -D) as reference points. The sequenced isolates are indicated by triangles. Sequences with the following GenBank accession numbers were used: CVA2 to CVA8, CVA10, CVA12, and CVA14, AY421760 to AY421769, respectively; CVA16G10, U05876; CVA16ShZh00, AY790926; EV71 BrCr, U22521; EV71, FY0805 and FJ439769; EV76, AY697458; EV89, AY697459; EV90, AB192877; EV90, F950027 and AY773285; EV91, AY697461; EV92, EF667344; CVB1, M16560; poliovirus, NC_002058; EV70, DQ201177. 
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on November 12, 2017 by guest http://jcm.asm.org/ their corresponding prototype strains in the 5Ј half of the genome, which is consistent with the Simplot analysis results. However, after the junction sequences between VP1 and 2A, the bootscan graph exhibited a sound phylogenetic relationship between A2SD09 and A4SZ09 with an approximately 100% bootscan value ( Fig. 2b and d ). A5SD09 and A10SD09 were also most closely related to their corresponding prototype strains in the capsid region. However, in the P2 region, bootscanning showed that there was no reliable phylogenetic relationship among enteroviruses analyzed, but in the 3A to 3D (P3) region, A5SD09 and A10SD09 showed a close phylogenetic relationship with one another on the basis of a high bootscan value (Fig. 2f and h) . Also, bootscan analyses demonstrated that A10SD09 is a mosaic virus, showing a high bootscan value (Ͼ70%) with the prototype strain of CVA4H in the 5Ј UTR (Fig. 2h) .
Further, the recombination in these viruses was confirmed by detecting putative breakpoints within genomes using GARD, and then GARD-estimated breakpoints were further substantiated by positive results of the SH test, which demonstrated significant incongruence between topologies before and after each breakpoint ( Table 2 ). The results show that 10 breakpoints were found for alignment of A2SD09, A4SZ09, CVA2, and CVA4, but only topology flanking position at 3410 bp was significantly discordant via the SH test, supporting the position as a recombination breakpoint. Similarly, 11 breakpoints were found for alignment of A5SD09, A10SD09, CVA5, and CVA10 on the basis of cAIC goodness of fit, and the SH test showed that the position at 3808 bp is a breakpoint ( Table  2 ). The results of the GARD analyses are consistent with the Simplot and bootscan analysis results described above (Fig. 2) . The relative agreement of results of the two methods provides strong support for recombination events in these viruses.
These results indicate that the cocirculating enteroviruses had undergone a recombination event that produced new virus variants that possessed serotype-specific capsid protein sequences and shared noncapsid protein sequences present in currently circulating strains of different serotypes in the same species. Because few complete modern HEV-A genome sequences are available and because of the possibility of frequent recombination, we could not determine the origin of the noncapsid protein sequences.
Molecular epidemiology of the 2009 coxsackievirus isolates.
According to the molecular epidemiology of polioviruses introduced by Rico-Hesse et al., genotypes have been defined as clusters of related strains with Ͼ85% nucleotide identity in the junction region between the VP1 and 2A genes (37) . Using similar criteria, individual phylogenetic dendrograms for A2SD09, A4SZ09, A5SD09, and A10SD09 were drawn using 3Ј partial VP1 sequences in the context of all of the other representative strains available in GenBank, excluding very similar strains in the same region. This is the first reported description of the phylogenetic relationships of each of the globally circulating CVA2, CVA4, CVA5, and CVA10 isolates with sequences available from GenBank. The phylogenetic trees are presented in Fig. 3 . CVA2 strains were divided phylogenetically into five genotypes (Fig. 3a) . Genotype I contains only one prototype strain, isolated in 1947. Genotypes II to IV consisted of strains isolated from 2000 to 2004 in Japan and Norway, in which strains of different genotypes cocirculated within a given region. The A2SD09 strain clustered with a Mongolia strain isolated in 2003, forming an independent genotype, genotype V.
The sequences of global CVA4 isolates formed three genotypes (Fig. 3b) . Genotype I contained one strain isolated from Japan in 2008 with less than 85% nucleotide identity with other CVA4 sequences. Genotype II was comprised of two strains isolated from Kenya in 1999. Genotype III consisted of strains isolated in the Americas, Europe, and Asia (including China) from 1947 to 2009. The A4SZ09 strain was most closely related to the isolates from mainland China and Taiwan, forming a cluster different from that of other genotype III strains.
Though the number of CVA5 sequences available in GenBank is limited, the phylogenetic tree showed that CVA5 evolved into three genotypes (Fig. 3c) . Genotype I contained only the prototype CVA5 Swartz strain, which was isolated from the United States in 1947. Genotype II was comprised of strains isolated from Norway and England in 2003. Genotype III consisted of the A5SD09 isolate and one other strain isolated from the same region in 2008, which suggested that CVA5 isolates circulating in China belonged to a unique genotype different from the genotypes of CVA5 isolates in other regions of the world.
As described in previous research studying an HFMD outbreak caused by cocirculation of CVA6 and CVA10 in Finland, in the present study CVA10 strains were phylogenetically divided into three branches. A10SD09 clustered with isolates circulating in China since 2004, which were related to strains from Japan in 2003 (Fig. 3d) .
DISCUSSION
In the present study, we report complete genome sequences of four strains representing four different serotypes. These strains are CVA2/SD/CHN/09, CVA4/SZ/CHN/09, CVA5/SD/ CHN/09, and CVA10/SD/CHN/09 and were isolated in 2009 from throat swab specimens from HFMD patients in China. The applied enterovirus typing scheme required the amino acid sequence identity of the complete VP1 sequence for strains within the same serotype to be no lower than 85% (Ͼ75% VP1 nucleotide acid identity), whereas isolates of different serotypes had less than 85% identity with VP1 (Ͻ70% f Data in boldface are GARD-identified breakpoints for which flanking trees were significantly discordant via an SH test (P ϭ 0.05, sequentially scaled using the Bonferroni method of Holm ͓11͔). nucleotide acid identity) (25) . The whole VP1 protein sequences of A2SD09, A4SZ09, A5SD09, and A10/SD09 were 96.2%, 97.6%, 96.1%, and 94.1% identical to those of the corresponding prototype strains, respectively. These are the first complete genome sequences for modern HEV-A isolates associated with HFMD in China. Recombination is a well-known phenomenon for enteroviruses. Ten outbreaks of poliomyelitis caused by pathogenic circulating vaccine-derived polioviruses (cVDPVs) have been reported so far, and most cVDPVs were recombinants of vaccine strains and other cocirculating HEV-C viruses, such as CVA13 and CVA17 (14, 36) . Analyses of complete genomes for all prototype strains of HEV-B species suggested that RNA recombination is a common evolutionary event resulting in mosaic enteroviruses and that recombination usually occurs within noncapid regions (P2, P3) of the genome (28) . Many other studies have demonstrated that natural genetic recombination among cocirculating HEV-B viruses is frequent (16, 20, 30, 52) . While many recombinant enteroviruses have been observed in isolates derived from vaccine polioviruses and cocirculating HEV-C viruses, as well as from naturally circulating wild-type HEV-B viruses, fewer examples of recombinant HEV-A viruses have been described (12, 29, 49) .
In our study, the incongruent phylogenies, the Simplot and Bootscan analyses, and GARD analysis clearly indicate that recombination has occurred during the evolution of each of the 2009 strains. In the capsid region, the four field isolates were most closely related to their respective homotypic prototype strains, but in the noncapsid region, the epidemic A2SD09 and A4SZ09 strains were highly similar to each other and the epidemic A5SD09 and A10SD09 strains were most closely related to each other. These data suggest that a genetic rearrangement between the A2SD09 and A4SZ09 strains and between the A5SD09 and A10SZ09 strains may have occurred. It has been reported that multiple HEV-A viruses of identical or different serotypes usually cocirculate in some regions during outbreaks and that coinfection of an individual with two or even three serotypes of HEVs is common. This gives different genotypes the opportunity to undergo recombination, and recombination between different serotypes would be favored when several strains are circulating in the same geographical area simultaneously (30) . One way to envision the selective pressure for recombination is that an enterovirus could be thought of as a capsid sequence in search of noncapsid sequences with the highest fitness to provide a selective advantage (28) . Thus, the cocirculating serotypes in the outbreak, which possess different capsid sequences, underwent recombination, and strains with common noncapsid sequences were more competitive. This resulted in different enteroviruses with similar noncapsid genome regions. Given that the analyzed epidemic CVA2 and CVA4 strains derived from recombination, the donor of noncapsid sequences of the genome could have been either a CVA2 or a CVA4 strain, and the CVA5SD and CVA10SD strains have the same pattern. However, because few HEV-A genome sequences are available, we did not find the progenitors of the noncapsid sequences. To investigate the putative parents of the recombinant viruses, more genome sequences of modern HEV-A viruses are needed.
As discussed by Oberste et al. (29) , the lack of temporal and geographical heterogeneity in HEV-A relative to that of HEV-B and the small number of HEV-A strains analyzed had led to the conclusion that recombination events are fewer in HEV-A viruses than in HEV-B viruses. Our study analyzed genome sequences of clinical isolates from a wider geographical area and covering a longer period of time (about 60 years), and we found evidence for frequent recombination among different cocirculating HEV-A serotypes. This recombination appeared to be as frequent as that for other HEV species (8, 12, 49) . Cocirculation and recombination of various HEV-A strains within certain regions and human populations during outbreaks may result in unexpected enterovirus diversity and could result in the emergence of a virus that causes a new disease manifestation. Therefore, more genome sequences of modern enterovirus strains should be determined to foster a better understanding of the evolution of these circulating viruses.
The 3Ј partial VP1-coding sequences are widely used for enterovirus taxonomy, identification of new enterovirus types, and molecular epidemiology of enterovirus disease outbreaks. In the present study, these regions of the four 2009 viruses were aligned with all available GenBank sequences and phylogenetic trees were constructed on the basis of this common region. Phylogenetic analyses revealed that CVA2 strains consisted of five genotypes and that the A2SD09 strain was most closely related to a CVA2 strain isolated from Mongolia in 2003, with 90.8% nucleotide sequence identity, implying that A2SD09 was possibly imported from Mongolia. CVA4 strains have been detected in mainland China since 1998. The A4SZ09 strain, together with other isolates in China, had 89.6 to 97.9% nucleotide sequence identity and formed a genotype cluster III, implying that this virus has been circulating for 12 years in China. The phylogenetic tree showed that the Chinese isolates belong to an independent genotype; however, few CVA5 sequences are available from GenBank, which limits the scope of these analyses. Finally, it was reported that both CVA6 and CVA10 are equally common causes of HFMD as CVA16 and EV71 in Singapore, cocirculation of CVA6 and CVA10 caused the 2008 HFMD outbreak in Finland, and both viruses were new variants (1, 2). The A10SD09 Chinese isolate belonged to a different genotype, which contained strains mainly from Asia. Non-EV71 or CVA16, including CVA2, CVA4, CVA5, and CVA10, were rarely detected in China during the HFMD outbreak, though sporadic cases caused by several different coxsackieviruses have been reported (1, 42) . Although the major HFMD pathogens in China are currently EV71 and CVA16, it is possible that other cocirculating enteroviruses might become important HFMD pathogens, considering that the HFMD outbreak in Finland was caused by cocirculating CVA6 and CVA10. Therefore, continued surveillance of HEV circulation in China should not focus only on EV71 but should be more comprehensive and include other HEV serotypes. 
